ISOLASI DAN KARAKTERISASI BAKTERI YANG BERSIMBIOSIS PADA AKAR TANAMAN NANAS (Ananas comosus (L.) Merr)

DI LAHAN GAMBUT, DESA SIMPANG AYAM,





IV  . NASAHABMEP NAD LISAH  
 
1.4  lepmaS nalibmagneP isakoL mumU narabmaG  
 id nakukalid sanan namanat raka lepmas nalibmagneP  sanan nubek haubes
3  saules   id katelret gnay ah  ,mayA gnapmiS ased P ,silakgneB netapubaK  isnivor
uaiR  nubek kateL .  sisrep tubesret sanan +  irad retem 02  ipet iatnap .  nagnukgniL
 awhab nakataynem )2102( hareaD pudiH  utaus nakapurem silakgneB netapubaK
aluP rumit risisep naigab adap katelret gnay naualupek haread y aretamuS u  gna
0 helo isatabid 71 º - nad aratU gnatniL ’03 º2  ’25 º001 -  rumiT rujuB ’00 º201
²mk 77,184.11 saul ikilimem nagned  ialin awhab )7102( kkd ,otnayajiW turuneM .
  halada silakgneB haread mumiskam uhus  utiay aynmuminim uhus nad Cº78.13
13.72 º tar uhus nakgnades C a- 53,92 halada atar º .C   ,lepmas nalibmagnep taas adaP
 iapacnem sanen nubek uhus 43 oC. 
1 halada ini sanan nubek katel imonortsa araceS  o 63 ' 11 "  nad aratU gnatniL
201 o3' 83 ''  lepmas nalibmagneP .rumiT rujuB  kitit amil ada sanan raka  adap utiay ,
 id 1.4 lebat .ini hawab  
 lepmaS tanidroK kitiT .1.4 lebaT  
ON  lepmaS  tanidrooK kitiT  
1 1 kitiT  1o 201 UL’’11’63 o TB’’63’3  
2 2 kitiT  1o 201 UL’’11’63 o TB’’43’3  
3 3 kitiT  1o34’9 201 UL’’ o3’ 83 TB’’  
4 4 kitiT  1o 1’63 2 201 UL’’ o TB’’83’3  
5 5 kitiT  1o 201 UL’’11’63 o .TB’’83’3  
 
 apnat nad mc 05 x mc 03 halada inatep nakanugid gnay manat karaJ
 gnay ada ,katneres araces kadit manatid sanaN .amlug nagnaiynep nakukalid
.amatrep namnananep haletes nalub 7 manatid   kadit utnetret tapmet aparebeB
gabes nakanugid nad sanan namanat imanatid  nakhadumem kutnu nalaj ia
 gnay sanan namanat sineJ .mc 57 rabel nagned nakupumep atres nanenamep
 halada silakgneB netapubaK ,mayA gnapmiS ased id ayadidub adap nakanugid





 kutnebid nanimod )malad( labet gnay tubmaG .larenim hanat tafis irad adebreb
 nahab irad kutnebid )lakgnad( lakgnad tubmag nakgnades ,kinagro nahab helo
 kinagro larenim hanat rupmacreb  )6102 ,kkd nidufhaF( . 
 netapubaK ,mayA gnap,iS aseD sanan nanubekrep nahal id tubmag hanaT
b tahilid uaiR isnivorP silakgneB  tubmag kusamret nagnatamek takgnit nakrasadre
kirpas  )gnatam(  agitrepes irad gnaruk samerid haletes utiay ,  gnay tubmag
 ,)4102 ,.kkd ,hairaD( )solol gnay agitrepes aud irad hibel( nagnat malad laggnitret
t tubmag kusamret aynnakutnebmep nagnukgnil nakrasadreb  tubmag utiay negopo
gnay nagnukgnil id kutnebret gnay   nad sugA( gnasap ria naayagnep tapadnem
02 ,askibuS  nakrasadreb ,)80  ifargoisif tubmag kusamret   iatnap/risisep naratad
( taep latsaoc utiay )  bret gnay tubmag  nakrasadreb ,iatnap sirag gnajnapes id kutne
nalabetek  002 iapacnem nalabetek utiay malad tubmag kusamret tubmag -  mc 003
.)6002 ,aihcraB(  
 
3.4  hanaT Hp  
 nakapurem Hp  hanat aimik tafis  nagnabmiesek igab gnitnep gnay
dihek u tigeb ,nap u  .namanat ayadidub adap aguj namasaek takgniT   tagnas hanat
narepreb   lisah iskudorp nalisahrebek nad nagnusgnalrebek nakutnenem malad
ep id iretkab naadarebek aguj nainatr  ynmalad  anerak narepreb tagnas Hp .a
 nad namanat aparebeb ,namanat igab arah naaidesretek nakutnenem
 takgnit nagned Hp ikilimem gnay hanat id pudih tapad gnay ada emsinagroorkim
 nad namanat aynmumu adaP .mertke gnay asab  nupuata namasaek
apad hisam emsinagroorkim 3 Hp narasik adap kiab nagned pudih t - 5,8  .  Hp ialiN
namanat igab arah naaidesretek adap huragnepreb tagnas hanat utaus adap .  lisaH
 id sanan nanubekrep adap hanat Hp narukugnep D yA gnapmiS ase  netapubaK ma
id tapad silakgneB .hawabid lebat adap tahil  
.4 lebaT 2  . H  lisa P hanaT Hp narukugne  
hanaT namaladeK  hanaT Hp  
0- 01  mc  89,2  




 utiay ,hanat namaladek aud adap namasaek takgnit .1.4 lebaT nakrasadreB
0- 01 nad mc 01 -  tubmaG .29,2 nad 89,2 halada aynaudek Hp ,amas fitaler mc 02
 gnapmiS sanan nubek k irad tahilid silakgneB ,mayA  iagabes hanat irogeta
 emsinagroorkim kisif nagnukgnil nakrasadreb  Hp   ,masa tagnas hanat kusamret
 ,iquayS( 5,4< hanat Hp anamid utiay )7102 .  
adner gnay Hp ikilimem gnamem tubmag hanat aynrasad adaP h  ini lah ,
nahab irad kutnebret tubmag hanat nakanerakid -  gnay kinagro nahab  halet
 malad anrupmes kupalem muleb gnay uata hatnem hisam gnay nupuam kupalem
 .amal tagnas gnay utkaw nuruk nahaB  muleb gnay kinagro  kupalem  nagned  
anrupmes  ini  nakukalem  isaripser  paites  aynutkaw  nagned  H noi nakraulegnem + 
ek  malad  hanat  aggnihes  hanat  idajnem  H noI .masam + hanat adap   aguj tubmag
tapadid  irad  narakutrep  noitak  id  malad  hanat  tubmag hanaT .tubmag  halet  
iuhatekid  naka ,iggnit gnay KTK ikilimem  noitak adap ipatet - oitak  gnay n
nakrakutrepid  nakapurem  masa - masa  .)3002,onegiwojdraH( kinagro  
 
4.4  iretkaB isalupoP  
irad ialum irtep nawac adap olpud araces nakukalid iretkab namananeP   
01 -2  iapmas 01 -4  . iretkaB  nay id sidirtep nawac adap hubmut g  gnutihid nad itama
 ynoloc nakanuggnem  lisah irad lasareb irtep adap hubmut gnay iretkaB .retnuoc
amanat raka narecnegnep 0 rasikreb hubmut gnay sanan n -2  halmuj airetirK .mc 0
03 aratna halmujreb gnay utiay isalosi lepmas iagabes libmaid tapad gnay inolok -
did tubesret namananep lisaH .inolok 003  airetirk ihunemem gnay irtep 6 itapa
01 x 6,5 inolok halmuj nagned lakgnap naigab adap aynaratnaid ,tubesret  5  ,g/UFC
01 x 8,01 inolok halmuj nagned hagnet naigab 5  halmuj gnuju naigab nad g/UFC













m sativitka iulalem gnusgnal kadit huragnep ikilimem ipatet ,nahubmut igab  borki
awaynes anerak - .hanat borkim igab igrene rebmus nakapurem tubesret awaynes  
 
.4.4  sanaN namanaT rakA iretkaB sipoksorkaM retkaraK  
1.4.4  tifotkE iretkaB  
haleteS   natamagnep nakukalid akam iretkab nagnutihgnep nad namananep
 ,inolok kutneb natamagnep itupilem ini natamagneP .sipoksorkam araces
 atamagnep lisah irad nakrasadreB .isavele nad inolok anraw ,inolok naakumrep
arak 5 naktapadid ,isalosiid halet gnay iretkab  lepmaS .adebreb gnay iretkab retk
 namaladek adap libmaid gnay sanan raka  0  ikilimem itkubret ini mc 02 aggnih
03 inkay tarays ihunemem gnay iretkab isalupop halmuj - tkaB .inolok 003  adap ire
1 on edok nagned lepmas  anraw ikilimem  inolok    kutneb nagned hitup  nad talub
B .lubmit isavele ikilimem 2 .oN iretkab edok nagned iretka  anraw ikilimem  
inolok   nagned iretkab ,lubmit isavele nad upas itrepes kutneb nagned usus hitup
 edok 3 .oN iretkab   anraw ikilimem  inolok  igiregreb talub kutneb nagned ubalek
ad isavele nad gned iretkaB .rat 4 .oN iretkab edok na  anraw ikilimem  inolok   hitup
 kutneb nagned usus talub   .lubmit isavele nad gnabmolegreb B aret iretka  rihk
E iretkab edok nagned   anraw ikilimem  inolok  tagnas gnay diokum nagned gninuk
nabmolegreb talub kutnebreb nad takep  gnay isavele atres g lubmit  .  E edoK
 iretkab namananep irtep nawac irad libmaid tubesret iretkab anerak nakirebid
.tifodne  
.4 lebaT 4 sanaN namanaT rakA iretkaB sipoksorkaM iasiretkarak .  
 talosI edoK   inoloK anraW   irad inoloK kutneB
 inoloK satA  
 inoloK ipeT   isavelE  
1.oN    hituP   taluB  sulaH   lubmiT   
.oN   2  hituP  usus    diozihR    sulaH   lubmiT  
.oN   3  ubalek   talub   igiregreb    rataD  
 4.oN   hituP usus   talub   gnabmolegreB    lubmiT  





1 .oN  
 
2 .oN  
 .oN 4 






 gnujU naigaB sanaN rakA lepmaS .c  p da a  ijU darebeK a na   tifodnE iretkaB  
 
.4 rabmaG 3. tifodnE iretkaB nahubmutreP  
 ikilimem anerak libmaid hagnet naigab sanan raka tifodne iretkaB
 iretkab nagned amas gnay kitsiretkarak  nakhadumem kutnu aggnihes tifotke
 itamaid aynah tifodne iretkab naadarebeK .laggnut inolok nakutnebmep sesorp
.sipoksorkam retkarak aggnih  
 
.5.4  K sanaN namanaT rakA iretkaB sipoksorkiM retkara  
im araces natamagneP  natamagnep ,marg naanrawep itupilem sipoksork
 aidem adap iretkab nahubmutrep licnoceM  raga   nad B raga dool   ,)esalatak iju(
.KBR iju nad esadisko set atres  
.2.5.4  marG naanraweP  
 tubesret iretkab hakapa nakutnenem kutnu naujutreb marg naanraweP
 marg iretkab kopmolek uata fitisop marg iretkab kopmolek malad id kusamret
 .)9002 ,.kkd itayimsiK( fitagen  naka tapadid gnay lisah ,marg naanrawep adaP
 les gnidnid isisopmok irad nakutnetid  naka fitisop marg iretkaB .iretkab adap
 nagned itamaid akitek aggnihes teloiv latsirk irad ugnu anraw naknahatrepmem
 marg iretkab nakgnades paleg urib/ugnu anraw nakkujnunem naka poksorkim
t teloiv latsirk irad ugnu anraw naknahatrepmem tapad kadit fitagen  taz ipate
 tahilid taas adap aggnihes les gnidnid adap paresret tapad ninarfas anraw
 naanrawep lisaH .harem anraw naktahilrepmem naka poksorkim nakanuggnem
 talosi sinej amilek irad igolofrom kutneb iuhategnem kutnu nakanugid tapad marg
utneb nad anraw utiay  tubesret iretkab les k )2102 ,artuP nad atitarP( . 
 nakrasadreB id lebat  5.4 aynasawhab iuhatekid akam ,   marg naanrawep lisah
 nakukalid gnay  ini naitilenep adap id itapad   awhab  talosi   .oN iretkab edok nagned
3 .oN nad 2 .oN ,1   lisah nakkujnunem  nagned iadnatid gnay fitagen marg iretkab
 E nad 4 .oN iretkab edok nagned talosI .ninarfas anraw takignem upmam
 iuhatekid  nagned utiay naupmamek   urib  anraw naknahatrepmem tubesret iretkab
 tubesret iretkab aynasawhab nakkujnunem ini lah anam gnay ugnu/aut  nakapurem
 .fitisop marg  nasipal aparebeb sata iridret fitisop marg iretkab les gnidniD





.6.4  aimikoiB ijU  
 iju nakukalid fitagen marg iretkab kutnu nakukalid gnay aimikoib ijU
 ,ACS iju ,MIS iju ,AIST iju ,isadisko iju ,esalatak  utiay tardihobrak istnemref nad
otlam ,lotinam ,asotkal ,asokulg kas nad ,as nupadA .asor  natamagnep   iju lisah
 tapad aimikoib 01 naripmaL adap tahilid . 
.1  esalataK ijU  
m esalatak iju adaP nakkujnune  lisah   )+( fitisop  uata  mizne naklisahgnem
 gnay aradu gnubmeleg aynada inolok naakumrep adap iadnatid nagned esalatak
halet gnay kejbo acak id kutnebret  H natural nagned isetetid 2O2  iauses ini laH .
u awhab )8102( kkd ,inairfA naataynrep nagned  fitisop gnay esalatak ij
nem adna  iretkab adap esalatak miznE .esalatak mizne naklisahgnem iretkab nak
H( adiskorep negordih nakiarugnem isgnufreb gnay mizne nakapurem 2O2  )
H( ria idajnem 2 O( negisko nad )O 2 .)   ria idajnem adiskorep negordyh ayniarureT
.aradu gnubmeleg aynkutnebret nakbabeynem negisko nad  
.2  esadiskO ijU  
M  lisah nakkujnune fitisop  (+  anraw aynkutnebret kadit iadnatid nagned )
 ugnu  nakhabmatid gnay gniras satrek adap negaeR s nimaidlinehparaP litematreT  
kited 01 malad itamaid haletes .  )8102( kkd ,inairfA r  iju adap fitisop iskae
tid esadisko adna  hadus gnay gniras satrek anraw nahaburep aynada nagned i
 isetetid  litemarteT snegaeR nimaidlinehparaP   tifodne iretkab nakaib iseloid nad
.ugnu idajnem   aynkutnebret nakanerakid satrek adap ugnu anraw nahabureP
 lukelom eulb lonehpodni . 
.3   ijU  ragA norI raguS elpirT )AIST(  
lisah  nakkujnuneM  ( fitagen -  nagned iadnatid gnay masa/masa utiay ,)
nraw  naigab adap gninuk a  tnals  nad ,ttub   kutnebret kadit aguj anamid gnay
.aradu aggnor nakutnebmep ada kadit nad AIST aidem rasad adap matih napadne  
 ,wuoatnamuL ( kkd )3102   AIST iju awhab naksalejnem ( fitagen tafisreb -  )
napadne kutnebret kadit nagned iadnatid  sad adap matih anrawreb AIST aidem ra  
 iretkab adnat iagabes  kadit H naklisahgnem tapad 2  .S iadnatiD   nahaburep nagned
aw AIST aidem adap anr  anraw irad   AIST ijU .gninuk anraw idajnem harem




 idajret ,asab ebmep  upmam itrareb gnay aidem rasad adap matih napadne nakutn
 naklisahgnem H2S  iretkab nakadnanem aidem adap aradu aggnor aynada nad ,
 sag naklisahgnem .)5102 ,.kkd inaidraS(  
.4   ijU  ytilitoM lodnI edifluS )MIS(  
lodni iju natamagnep lisaH  m  nakkujnune ( fitagen lisah -  iadnatid utiay ,)
 .harem anraweb gnay nicnic nasipal aynkutnebret kadit nagned  ,wuoatnamuL  kkd
( )3102  lodni iju   tafisreb ( fitagen -  awaynes ayntural iadnatid gnay )  onima
dihedlaezneb   nicnic itrepes harem anraw kutnebmem kadit aggnihes ria malad
.lodni nakutnebmep iagabes   lodni iju )8102 ,.kkd ,inairfA(  fitisop iskaer ikilimem
tid nagned dna harem anrawreb nicnic nasipal aynkutnebret ia  .  iretkaB  gnay
 )+( fitisop iskaer nakkujnunem u adap  mizne naklisahgnem lodni ij esanahpotpirt  ,
.lodni kutnebmem nahpotpirt onima masa isadiskognem upmam aggnihes  
 satilitom iju lisaH m  nagned iadnatid utiay )+( fitisop lisah nakkujnune
iretkab inolok nahubmutrep aynada   aidem adap muideM tseT ytilitoM  gnay  
rabelem  )8102( .kkd ,inairfA .  les nakaregrep aynada naktahilrepmem ini iju lisaH
areg utnab tala nagned iretkab  talosi iretkab adap k  litom tafiS .legalf utiay
kareg tala aynada helo naktabikaid   les aggnihes legalf tubesid gnay kubmac
nanereb tapad iretkab  sinej raseb naigabes satilitoM .ria nagnukgnil malad id g
51 hadner fitaler uhus adap idajret litom iretkab - °52   tapad nikgnum nad C
 nakareg nakukalem tapad iretkab aparebeB .C °73 uhus sataid litom kadit idajnem
dajret aynah gnay sulum tagnas gnay rucnulem  adneb nagned nahutnesreb ualak i
.)8891 ,nagiraT( tadap  
.5   ijU nommiS  etartiC   ragA  )ACS(  
 ACS iju padahret )+( fitisop lisah nakkujnuneM .01 naripmaL nakrasadreB
 uajih anraw irad ACS aidem adap anraw nahaburep aynidajret iadnatid nagned
 .urib anraw idajnem  adap idajret gnay anraw nahaburep )3102 ,wuoatnamuL(
 muidem adap ragA etartiC s’snommiS   anerak urib anraw idajnem uajih anraw irad
et  .aidem adap Hp natakgninep idajr  
.6  tardihobraK isatnemreF ijU  
 malad ek nakisalukoniid iretkab talosi eso utas kaynabeS gnubat -  gnubat




uhus adap maj 42 amales isabukniid nad  H  .Cº92  natamagnep lisa  nakkujnunem
u lisah  talosi ij ,tukireb iagabes halada E edok nagned  u  iju ,)+( fitisop asokulg ij
al ( fitagen halada asotk -  iju nad ,)+( fitisop asotlam iju ,)+( fitisop lotinam iju ,)
.)+( fitisop asorkus  
 )7102( kkd ,risomaS  fitisop ijU  )+(  aynhabureb nagned iadnatid  anraw
 naD .alug isatnemrefmem tubesret iretkab aynitra ,gninuk idajnem muidem
ad alibapa  tubesret isatnemref itrareb ,gnubmeleg tapadret gnubat mal
)2OC( sag naklisahgnem ( fitagen iju nakgnadeS . -  kadit nagned iadnatid )
 iretkab aynitra ,gninuk idajnem harem irad muidem anraw nahaburep aynidajret
.alug isatnemrefmem kadit tubesret  
.7.4   iretkaB talosI suneG isakifitnedI  
 lisahreb halet iretkab talosi amil awhab natamagnep nakrasadreB
 ukub nakrasadreb nakukalid ini laH .suneg takgnit aggnih isakifitnediid  s’yegreB
evitanimreteD fo launaM fo   amiL .talosi retkarak nakiauseynem nagned utiay
i  kutnU .adebreb nad amas gnay suneg tapadret isakifitnediid lisahreb gnay talos
 nakkujnunem gnay .5.4 lebaT adap tahilid tapad iretkab suneg isakifitnedi lisah
 halada isakifitnediid lisahreb gnay iretkab suneg awhab  suliccaB   ,1 .ps sullicaB  
 ,2 .ps sullicaB   3 .ps sanomoduesP   .ps 1 nad  sanomoduesP   .ps 2.  lisaH




.4 lebaT 6 iretkaB suneG isakifitnedI natamagneP lisaH .  
aimikoiB ijU  
 edoK
talosI  
  U isatnemreF ij  iretkaB suneG  











1 .ON  A/A  
 =S - 
+         sullicaB  ps 1 .   =I - 
=M  + 
.ON  2 A/A  
 =S - 
+         sullicaB  ps 2 .   =I - 
+ =M  
.ON  3 A/A  
 =S - 
  +         sullicaB  ps 3 .   =I - 
+ =M  
4 .ON  A/A  
=S  - 
  +    sanomoduesP  ps 1 .   =I - 
 =M + 
E 
 A/A  
=S  - 
+ + - + + +    sanomoduesP  ps  . 2 =I  - 
=M  + 
 
.1   iretkaB sullicaB  ps . 
sullicaB  s  atsitorp utiay ,kifortoreteh iretkab salek malad ek nakgnologid .p
 kusamret ,relulesinu tafisreb  gnay uata nesuder emsinagroorkim nagnolog malad
 malad kusamret tual iretkab raseb naigabeS .resopmoked iagabes tubesid mizal
isreb iretkab kopmolek  .)0002 ,itnamtaH( kitiforpas nad kifortoreteh taf  agraM
sullicaB  tab kutnebreb gnay  iretkab nakapurem pad gna  hanat id iapmujid ta  nad
.tual ria adap kusamret ria  sullicaB  .ps   marg nakapurem ,aropsodne kutnebmem
 uata kiborea tafisreb tapad ,sukirtirep legalf aynada nagned karegreb ,fitisop
s kiboreana fitatlukaf  razcleP( fitisop esalatak tafisreb atre  ,.la.te )6791 . 
 sineJ sullicaB  s adebreb gnay inolok kutneb nakkujnunem .p -  adap adeb
 iapmas hitup aynmumu adap inolok anraW .ragA neirtuN nawac raga muidem




kadit nad rasak aynnaakumrep ,atar kadit aynmumu   gnay ada nakhab ,ridnelreb
 nad inolok kutneB .talikgnem kadit nad raseb inolok ,kububreb gnirek gnurednec
 aguj sinej paites uti nialeS .aynsinej irad gnutnagret isairavreb tagnas aynnaruku
adebreb gnay nanahatek nad naupmamek nakkujnunem - ahgnem malad adeb  ipad
masa ,sanap padahret nanahatek aynlasim ,aynnagnukgnil isidnok  ,marag radak ,
.)0002 ,itnamtaH( ayniagabes nad  
 agraM sullicaB  pait anerak kiranem gnay sigoloisif tafis iaynupmem -  pait
adebreb gnay naupmamek iaynupmem sinej -  upmam )1( : aynaratnaid ,adeb
 nad nobrakordih ,asolules ,itap ,nietorp itrepes kinagro awaynes isadargedgnem
 nad isakifirtin malad narepreb )3( ;kitoibitna naklisahgnem upmam )2( ,raga
 isadiskognep )6( ;muineles isadiskognep )5( ;negortin takignep )4( ;isakifirtned
nagnam iskuderep nad   fitatukaf uata borea ,fortotilomehk tafisreb )7( ;)nM(
rpokisp ,kilifilakla uata kilifodisa ,boreana  ,itnamtaH( kilifomreht uata ,kilifi
0002 .)  
sullicaB   nad ,gnatab kutnebreb ,fitisop marg iretkab nakapurem .ps
 .aropsodne ikilimem  sullicaB lek kusamret .ps  ikilimem gnay  RPGP kopmo
 nad ,roforedis iserkesnem ,tafsof akturalem upmam anerak isnetop kaynab
 nalabekek metsis iskudnignem nagned  lortnokoib nega iagabes narepebreb
 ,tnapmoC( kitoibitna naklisahgnem atres namanat la te .)5002 ,.  
 
.2   iretkaB  sanomoduesP ps . 
 emsinagroorkim nakapurem iuhatekid ps sanomoduesP nad ps sullicaB
 gnay tikaynep padahret snega lortnocoib iagabes nakanugid gnay sinogatna
awaynes naklisahgne tapad ini iretkaB .aradu ralut nad hanat ralut tafisreb -
agabes sisoibitna tafisreb gnay awaynes  tapad gnay esanitik mizne i
)7991 ,gnahC nad gnaW( rumaj les gnidnid sisolordihgnem . 
 iaynupmem gnay iretkab kaynab hanat malad )4991( oaR turuneM
 kadit gnay P aggnihes gM nad aC ,lA ,eF nataki irad P sapelem naupmamek








e awhab nakkujnunem 4.4 elbaT  tapadid gnay lepmas amilek irad tapm
iggnit pukuc gnay isneukerf nagned tafsof naklisahgnem itkubret   tagnas nakhab
iggnit  suneg irad iridret  uti iretkab tapmE . sanomoduesP    naD .ps sullicaB   .ps
ak nagned iretkab helorepid ,nakukalid halet gnay aimikoib iju nakrasadreB  retkar
isairavreb gnay )9991( agarF & zeugírdoR .   irad niarts aparebeb ,nakropalem
 suneg  sullicaB ,sanomoduesP  nad  muibozihR agen irad isalosiid gnay  siport ar
.kiab nagned tafsof nakturalem tapad iuhatekid   gnay talosi tapmeek irad agiT
 tagnas nagned tafsof nakturalem naupmamek ikilimem tafsof nakturalem tapad
 .kiab  
 
.3.8.4   lisahgneP iretkaB ijU AAI  
 naklisahgnem gnay iretkaB AAI   anraw aynhabureb nagned iadnatid naka
 isetetid haletes adum harem idajnem iretkab ikswoklaS  .  upmam gnay iretkaB
 naklisahgnem AAI   isetetid taas adum harem anrawreb naka ikswoklaS  anerak ,
  aratna iskaretni  aynada AAI   eF nad   skelpmok awaynes kutnebmem
eF[ 2 )HO( 2 )AI( 4  adum harem anraW .masa anasaus adap idajret tubesret iskaretnI .]
  isartnesnok nakkujnunem takep nikames gnay AAI   iretkab helo naklisahid gnay
)9002 ,scavoK(  iggnit nikames . 
 enomroH AAI   narasebmep malad narepreb gnay negodne niskua halada
 ,les  isisba aynidajret gnasgnarem ,gnipmas sanut nahubmutrep tabmahgnem
 huragnepreb aguj nad ,meolf nad melyx nagniraj nakutnebmep malad narepreb
`)8991 ,anemittaw( raka nagnajnamep nad nagnabmekrep padahret  
i lisah irad tapadid gnay iretkab amil naijugnep adaP  itapadid kadit ,isalos
 naklisahgnem gnay nupiretkab utas AAI  aynada kadit nagned nakkujnutid ini laH .
 isetet id halet gnay iretkab adap anraw nahaburep ikswoklaS  .  nakadnanem ini laH
 aparebeB .skelpmok gnay naupmamek ikilimem iretkab aumes kadit aynasawhab
.aynigoloib sativitka padahret kifiseps naupmamek ikilimem iretkab   iju irad lisaH










tna nega idajnem tapad gnay iretkaB  edok ikilimem gnay iretkab halai sinoga
 arac nagned nakukalid gnay iju nakapurem sinogatna ijU .E nad 4 iretkab
 emsinagroorkim irad nahubmutrep nakenem kutnu nial aborkim nakirebmem
u ini naitilenep malaD .rumaj nupuam iretkab apureb kiab tikaynep babeynep  ij
 idajnem upmam gnay iretkaB .iretkab nakanuggnem nagned nakukalid sinogatna
 suneg irad lasareb tubesret sinogatna nega  sanomoduesP  ramukjararagaN .ps  .la te
 matsuR malad )5002(  kkd  iretkab awhab nakropalem )1002(  sanomoduesP
 snecneroulf lpaid gnay 2UDMfp  nakiladnegnem tapad idap namanat adap nakisaki
 helo nakbabesid gnay tikaynep .inaloS .R  
 
